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INTRODUCTION 

This Reliability Goals and Apportionment report for the Landing 
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RELIABILITY GOALS AND APPORTIONMENT 

In order to assure that the desired attributes of a system are 
design, it is necess ablish definitive 

not only f o r  such design parameters as weight and 
those responsible f ign direct their 

To favorably influence the as well. 
t is necessary that reliability design 

and c ompr 1. s ing suba ss emb lies be 
apt stage. 
provide each equipment designer with 

The purpose of establishing 

a design parameter, compatible with the overall assembly reliability goal, 
with which his design is expected to comply. Establishment of these goals 

ides for gre8Cer program visibility in that it facizitates 
, e q r i s m s ,  and trade-offs; directs groper e2gheerir?g 

emphasis to potential problem areas; and provides a measure to which the 
design can be compared as the design progresses, improvements are made, 
and test resultsare analyzed. 

Reliability objectives of subassemblies comprising an assembly 
nust be based upon an overall assembly probability of succese. Thist assembly 

%-=act- t* into aceoubt the'bverafl d s s f o n  tasks to be 
complexity and types of equipments required to perform 

these tasks, the envirunrPents to which the equipments will be exposed, and 
the desired operating ti-; a8 well as the constraints imposed by weight, 
cost, and schedule requiremnts. These con tions have taken into 
accomkt: in establishfng the reflabif-tty obje for the Lading Sphere 
Assembly. 
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It should be noted that this definition for success is the mst 
stringent that can exist; that is, no allowance has been made for partial 
success such as operation for six hours instead of the desired eight. 
Future studies will consider possible partial success modes of operation 
for the system. 
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TABLE I1 

Facsimile System 0.983 

Top Tube Assembly 0.9% 

Signal Electronics 

Azimtth Drive Assembly 
Rotor Brive Electronics 

0.992 
0.999 

0.998 



METHOD OF ARRIVING AT APPORTf0"T 

The apportionment of the overall Landing Sphere Assembly goal 
among the comprising subassemblies necessitates evaluation of the 
subassemblies both individually and collectively. A subassembly objective 

tion, and the inevitable 
a realistic goal in view of the particular function to be 
81egn6 available to provide 

ted to exist. The aggreg mbfy objectives , 
the above light, must b h the overall 

nsidered t o  be in series, re1 y wise (that is ,  the 
Stnce the Rmcrions t tie-nt has been 

11 result in assembly 
ct of the subassembly r s is equal to the 

assembly goal. 

The 25 g inertia switch is utilized to maintain an open electrical 

since 
cixcuuit between the payload power supply axxi the post-*act timer until it 
closes upon sensing the designated g level after retromotor ignition. 
this is a relatively simple function, it has been assigned a high reliability 
objective of 0.999.  

Past experience with power supplies similar to the one required for 
the Lunar Facsimile Capsule payload and examination of possible failure modes 
bas h d k a t d -  that the assigned reliability of 0,994 is a realistic objective. 

The post-impact timer utilized to provide initiation of four 
3ased upon experience 

ared to the other 
ility objective of 0.996. 

nce on the Lunar Seisaaornet: has s h m  that highly 
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The reliability of the top tube and antenna deployment mechanisms 

Because of this relative simplicity, 
is expected to be quite high due to the relatively simple means that are 
available to perform these functions. 
a reliability objective of 0.997 has been assigned. 

The inflatable antenna is expected to have a high inherent 
reliability due to its passive nature. 
which takes into account expected failure d e s  associated with tlze electrical 
connections a d  transmission lines, has been assigned. 

A reliability objective of 0,393, 

A canparison o he facsimile system ng Sphere 
SUbae6emblkS has idiC8td that it i8 the most 
pres- ths arast difffcult problems in attaining high reliability. A 
reliability goal of 0.983 has been apportioned to this assembly. During 
this contract, the design of this system will be carried to the final 
prototype stage. Therefore, secondary reliability objectives have been 
aeeigned to the major subsystems, as shown in Table 11. 

lex and is expected to 

As a result of a preliminary reliability analysis pc?lrforzzzd on 
the transmitter and coqarinp; it d-th tha estimated contplexities of the 
other seseziblies, a reliability objective of 0.993 has been allocated to 
this assembly. 

Since this payload structure is a passive assembly and any poesible 
failure modes can effectively be "designed out" by providing strengths 
greater than the expected stresses, its reliability is q e c t e d  to be quite 
high. Experieaceorr-She Seis-ter program has indicated this to be true. 
T€m5l5?re, a relatively high reliability of 9,999 has been apportioned to 
the structure. 

T limiter is a passive assembly. Adequace Quality 
engineering require- 
failure for this 



It should also be emphasized that this apportionment is preliminary and is 
subject to revision as increased program visibility is obtained. 

PO s 8 ib le 
Analysis 
program. 

Recommended increases 
apportionment to lower 
and Failure Mode Study 

or decreases in the assembly goals and 
levels will be transmitted in the Reliability 
Reports scheduled for submission during the 


